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| am pl eased to present the second annual Arizona H ghway System Status and
Condition Report. This report is intended to provide useful information about the
condition of the State Hi ghway Systemin a fornmat that is readily accessible to
transportation professionals and non-professionals. This report was produced by
t he Pl anni ng Team of the Transportation Planning Division (TPD). The maps
contained in this report were devel oped through the team s Geographi cal
Informati on System There is a limted supply of hardcopies of this report,
because we are producing this report in tw other nedia. This report is

avail abl e on CD-ROM and can al so be viewed on our website. The TPD website is
http://map.azfmscom. The st atew de maps of Level of Service, Present Serviceabilty
Rating, and Bridge Condition Rating are clickable. Just click on the area of
interest and this information is displayed in nore detail. To obtain this report
on CD contact Lynn Sugiyama. Any conments, suggestions, or critiques should be
directed to Joe Flaherty or Lynn Sugiyanma of ny staff. They can be contacted in
the foll owi ng ways:.

Joe Fl aherty Lynn Sugi yama

PH 602-712-7172 PH. 602-712-6883

FAX 602-256- 7563 FAX 602-256- 7563

Emai | flaherty@dot.state.az.us Emni | |sugiyama@dot.state.az.us
Si ncerely,

Mary Lynn Ti scher, Director
Transportation Pl anni ng Division
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| nt roducti on

The 1999 Ari zona State H ghway System Status and Condition Report
is t he second ef fort by the Arizona Depar t ment of
Transportation’s Transportation Planning Division to present
information in a graphic format that is wuseful to both a
prof essional and |ay audience. In the past, reports of this type
consi sted of nunerous tables, with a vast anount of nunbers. They
al so consi sted of graphs, charts and a few naps.

The Arizona state highway systemroute and | ane m | eage s are
6,619 and 17, 370 respectively. This includes frontage roads.
There are 3,945 bridges on the system The data that is used to
devel op various perfornmance neasures are coll ected throughout the
year and are stored in individual databases. These databases are
integrated in the H ghway Performance Mnitoring System ( HPVS)
dat abase. The HPMS dat abase is then incorporated into the ADOT
CGeographical Information System (A S).

The @S is a powerful tool that is used for analysis and mappi ng.
The G S was used for all the maps in this report with the
exception of the Bicycle Suitability Map. Maps of the state

hi ghway system followi ng this introduction show the 1997 Annual
Average Daily Traffic (AADT) volunes and the percent of
commercial vehicles in the traffic stream Follow ng these maps
is the Bicycle Suitability Map and a brief overviewof it’s

devel opnent

The data to develop the maps for Level O Service (LOS), Present
Serviceabilty Rating (PSR), and the Bridge Sufficiency Rating
(BSR) was collected in 1997. It is the |atest available. The
functional classification of the state highway system was updated
in 1997 as was the |level of devel opnment.

The Functional Cassification and the Level O Devel opnent (LOD)
maps are presented at the state level with insets where
appropriate. The LGOS, PSR, and BSR maps are presented at the
county level again, with insets where appropriate. A verba
description of the information being depicted precedes each set
of maps.

As stated above this is the second effort to present this

vol une and type of information in a graphic format. It is the
second edition of what is intended to be an annual report. W
have included maps that show the changes in conditions from one
year to the next.



1997 AVERAGE DAILY TRAFFIC VOLUME
ON THE STATE HIGHWAY SYSTEM
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1997 PERCENTAGE OF COMMERCIAL VEHICLES
ON THE STATE HIGHWAY SYSTEM
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Bicycle Suitability

Bicycle suitability ratings of nore suitable and | ess

sui tabl e have been assigned by the Governors Arizona Bicycle
Task Force (GABTF) to all of the roads on the State Hi ghway
System where bicycling is allowed. Characteristics
considered in devel oping these ratings were: 1) average
nunber of vehicles per |ane per day, 2) |ane wi dth including
shoul der and 3) the percentage of truck traffic to total
traffic volunme. Al three factors were wei ghted and | ane

wi dth had tw ce the assigned value of the other two
characteristics. Information regardi ng grade ascent has

al so been provided to bicyclists to identify steep inclines
along routes as an aid in planning tours. The Arizona
Bicycle Suitability Map devel oped by ADOT contains
suitability ratings and gradient information of roadways on
the State H ghway System

Approxi mately 47% of these routes have a suitability rating
of nore suitable. The map on the foll ow ng page depicts the
bicycle suitability ratings of the routes on the State

H ghway System



Map of Suitable Bicycle Routes
on the State Highway System
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Functional Cl assification

The 1991 Internodal Surface Transportation Efficiency Act

(I STEA) required each state to functionally reclassify its
public roads and streets. The initial step in this process
was to update the urban area boundaries by the m ddl e of
1992. Extensive coordi nation and cooperation was essenti al

t hroughout the updati ng of urban boundaries and the
functional reclassification. ADOT worked with Col orado, New
Mexi co, Uah, and California to assure continuity of
functional classification across state |ines. The Phoeni x,
Tucson, and Yuma Metropolitan Planning O ganizations (MPGs)
were fully involved in this process. ADOI worked cl osely
with the MPGCs to ensure continuity at the urban boundari es
and provi de assistance as needed. The rural Councils O
Governments (COGs) were consulted to provide input on
functional reclassification within their regions. ADOTI and
the COGs coordinated with the Native American Tribes to
reclassify roads on their reservations. The Bureau of |ndian
affairs provi ded consi derabl e assistance in this process.
ADOT coordinated with the U S. Forest Service and the
Nat i onal Park Service, including officials at regional

of fices and individual parks and forests. C ose coordination
wi th the Federal H ghway Adm nistration (FHWA) continued

t hroughout the process. The functional reclassification of
Arizona' s public roadways was conpleted in Decenber 1992.
Arizona' s submttal was reviewed and approved by the FHWA
and the Secretary of Transportation and reported to Congress
in 1993.

All roads that are part of the public road systemare to be
functionally classified as an integral systemregardl ess of
jurisdictional control of these roads. In other words, state
hi ghways, county roads, city streets, Forest Service roads,
Bl A roads, etc. are all part of the public road system The
classification process does not consider adm nistrative or
jurisdictional systens. The only way roads are separated
into different classification systens is by their geographic
| ocation in rural, small urban, or urban areas.

The FHWA' s docunent titled H ghway Functi onal

Classification: Concepts, Criteria, and Procedures (revised
March 1989) was the principal reference for

recl assification. ADOI enpl oyed the procedures required in
this docunent. Wile differences exi st between the
procedures for rural, small urban and urban area
classification, all used a ‘top down’ approach. As generally
depicted on the foll ow ng page, this approach delineates the
hi ghest functionally classified roadways first and then

wor ks progressively down the hierarchy of functional systens




to conclude with the classification of |ocal roads and
streets. ADOT started this ‘top down’ approach by
identifying the nost inportant internal and external traffic
generators for Arizona. The procedure enabl ed ADOT to
functionally classify the State H ghway System and share
that information to facilitate efforts by the MPGs and COGs.
Ari zona based the functional reclassification on current

use, not projected use.

Due to the differences in the criteria used to functionally

classify roads in rural, small urban, and urban areas it is

sinpler to categorize themas rural and urban for discussion
pur poses.

Rural Principal Arterials Al rural interstate mleage is in
this category. They are the principal corridors of
interstate travel. There are relatively few corridors used
by nost travelers going to and from adj acent states or

Mexi co. Principal arterials serve the highest volune | ong

di stance trips. The non interstate routes identified as
principal arterials serve the sane basic purposes as the
interstates, but at |ower volunes and speeds.

Rural Mnor Arterials These roads serve nost of the |arger
communities not served by the principal arterial system
They provide interstate and intercounty service. The trip
l ength and travel density is larger than on the collector
systens. Travel is at relatively high speed with m ni nal
interference to through novenent.

Rural Major Collectors The travel on these roads is of
intracounty and regional inportance, rather than statew de
i nportance. These roads provide service to any county seat
not on an arterial road. They al so serve |larger comunities
not directly served by the higher systens. Rural nmajor

coll ectors usually connect to rural arterials.

Rural M nor Collectors These roads typically collect traffic
fromlocal roads and feed it onto major collectors or
arterials. They tend to have | ower traffic volunes then
maj or collectors. If a mnor collector carries a simlar
volune as a major collector trip distances are shorter.

Also, they carry traffic on trips to less inportant traffic
generators or they are parallel to a route of a higher

cl assification.

Urban Principal Arterials There are three types of urban
principal arterials: interstate, other freeways and
expressways, and others with [ittle or no access control.
The primary function of these roads is to provide the




greatest mobility for through novenent, any direct access to
adjacent land is purely incidental. This system serves the
hi ghest volune traffic generators and trips of |onger

| ength. They have a high proportion of urban area travel on
a mninmum of m | eage.

Urban M nor Arterials These roads provide trips of noderate
length and trips of |ower travel nobility than urban
principal arterials. Consequently the speed [imt is |ower
than on urban principal arterials.

Urban Col | ectors These roads distribute traffic from
arterials and funnel traffic fromlocal streets onto the
arterial system Frontage roads are classified independently
of the controlled access facility they abut and are
classified as collectors on the State H ghway System

Local Roads Local roads in both urban and rural areas are a
residual. There are no roads on the State H ghway System
that are functionally classified as |ocal roads.

The foll owm ng maps show the current FHWA approved functi onal
classification of the State H ghway System



1998 FUNCTIONAL CLASSIFICATION OF THE
STATE HIGHWAY SYSTEM

Y 13, (
o] @]
3 APACHE
%
MOHAVE (=]
) 89
[ ]
NAVAJO
COCONINO o S
) —
o )
G
Kingman Flagstaff 40, = 49
o] :
0 v
YAVAPAI e Hobrook
X & S N
Prescott, 6 e St Joh
Lakecl-ii;vasu p . 9 2%0) 0 x ohns
87 o~ 9 ’ -
4 @
~ 26(
— o]
GILA
o
Phoenix o] 60,
) & %
= 0
& Glob E
lobe
- GRAHAM =
e B - m
o 7 = 5 Ciifton
] Casam o] Florence =
Grande Safford
- & 7 B
0 @ »
PINAL .
]
PIMA COCHISE
Tucson
ﬂ —
-
TA
¥ CRUZ
a
2
Nogales
N Functional Classification
A Principal Arterial Interstate - Rural

Principal Arterial Other - Rural
0 25 50 75 100 Miles Minor Arterial - Rural
‘ Major Collector - Rural

Minor Collector - Rural

Local - Rural
/\/ Principal Arterial Interstate - Urban
Principal Arterial Freeway - Urban
Principal Arterial Other - Urban
Minor Arterial - Urban
Collector - Urban

R




lnqlr.:um "




Level of Devel opnment

Central to the ADOT assessnent of State Hi ghway System needs
is the notion of Level O Devel opnent (LOD), a planning tool
introduced as an integrative concept in the State H ghway
System Pl an. LOD provides a hierarchical ordering of System
routes into five categories in terns of the relative

i nportance of routes to the System as a whole. The
assignnent to a LOD category takes into account the route’s
functional classification, |evel of significance, current
and future daily traffic, current and future truck traffic,
and ot her unique route characteristics (e.g., recreational
use). The LODs are described briefly below, followed by a
description of the role that the LOD concept plays in the
assessnent of System needs.

Level of Devel opnent 1: Interstate and urban controlled
access facilities formthe backbone of the system Anong
many functions served, LOD 1 routes provide the principal
means of interstate travel, serve the greatest vol une of
traffic, link the state’s netropolitan areas, and provide
the major truck routes. These routes are built and

mai nt ai ned to the hi ghest standards.

Level of Developnent 2: In terns of both use and function,
LOD 2 routes are the nost inportant non-controll ed access
routes statew de. For the nost part, these routes were
constructed as two | ane rural highways designed to
accomodate relatively low traffic volunmes. Wth continuing
growt h, new denmands are being placed on these highways to
accommodat e i ncreased autonobile and truck traffic. Hence,
these routes are prine candi dates for mmjor reconstruction
projects to provide the additional capacity to maintain both
hi ghway safety and performnce.

Level of Devel opnent 3: Routes wi thout unique travel or
service characteristics conprise the LOD 3 category. These
are mainly two | ane rural routes, which nay be expanded to
four lanes in urban areas. Myst of the routes on the System
are in this category.

Level of Devel opnent 4: Hi ghways bearing | ow traffic vol unes
and serving primarily as feeder routes with |ocal
significance conpose the LOD 4 category.




Level of Devel opnent 5: The last category in the hierarchy
is conprised of routes which no |onger serve a state |evel
service role, together with routes that have never been
built. Thus, LOD 5 routes are prinme candi dates to transfer
fromthe state system

The foll ow ng maps depict all state hi ghways and the LOD to
whi ch t hey have been assigned. Note that over 90% of the
total mleage is in rural areas, and that the LOD 2 network
is much snmaller than either the LOD 1 or 3 systens. It is
apparent that LOD 3 routes conprise by far the | argest
category, especially on the rural system

Stability of Route Assignnents to Levels of Devel opnent
Because the assignnent of a highway to a particular LOD is
based on a set of standards, a highway nmay be reassigned to
anot her LOD when the function or use of that highway
changes. However, given the nature of the standards and
current projections of population growmh and travel in

Ari zona, such changes are likely to occur infrequently. It
was assunmed that the functions served by individual routes
woul d not change sufficiently in the com ng decade to
warrant reassi gnnment to another LOD.

Val ue of the Level of Devel opnent Concept

Much of the utility of the LOD concept lies in making
explicit inportant differences anbng system conponents. The
hi erarchy of routes points out the fact the Systemis not
honmogeneous; rather it is conprised of interrelated parts
whi ch vary considerably in terns of functions served. LOD,
then, may be viewed as a categorical system which
summarizes certain critical differences anong routes.

Di fferences which have inplications for a variety of

adm ni strative, operational, and investnent decisions. For
exanpl e, recognition of such differences is inportant in
defining appropriate construction or reconstruction
projects. It is inportant in establishing priorities anong
routes conpeting for limted funds.




THE LEVEL OF DEVELOPMENT
ON THE STATE HIGHWAY SYSTEM
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Level of Service

The Level O Service (LOS) is derived fromthe range of

val ues of the volunme/ capacity ratio (v/c). The v/ic ratio is
the ratio of demand flow rate (volune) to capacity for a
traffic facility. The volune is the nunber of vehicles
passing a point on a |ane, roadway, or other trafficway
during sonme tine interval expressed in vehicles. The tine
interval used in developing the v/ic ratios used in this
report is equal to a day. The vehicles are expressed in
Annual Average Daily Traffic (AADT). The capacity is the
maxi mum rate of flow at which vehicles can reasonably be
expected to traverse a point or uniformsegnent of a | ane or
roadway during a specified tine period under prevailing
roadway, traffic, and control conditions. Capacity is al so
expressed as AADI. The LOS is a qualitative neasure

descri bing operational conditions within a traffic stream
generally described in terms of such factors as speed and
travel time, freedomto maneuver, traffic interruptions,
confort and conveni ence, and safety. The v/c ratios, the LCS
and the the conditions they indicate are as foll ows:

V/C Ratio LCS Condi tion
0 - 0.20 A Free fl ow
0.21 - 0.40 B Free Flow with

maneuverability
slightly inpeded

0.41 - 0.70 C Stable fl ow
maneuverabilty
noti ceably
restricted

0.71 - 0.79 D Stabl e fl ow,
reduced speed
maneuverabilty
[imted

0.80 - 0.95 E Near capacity,
speeds are | ow but
relatively uniform

>0. 96 F Vol une at or near
capacity, speeds

are significantly
reduced.

The LOS data is mapped at the county |level and inserts are
used where appropri ate.



1999 LEVEL OF SERVICE ON
THE ARIZONA STATE HIGHWAY SYSTEM
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LEVEL OF SERVICE IN
COCHISE COUNTY
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LEVEL OF SERVICE IN
COCONINO COUNTY
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GILA COUNTY

A Level of Service

/\/0-020=A

| /\/021-040=8B
0 10 20 30 40 50 Miles 041-0.70=C

/\/071-079=D

0.80-0.95=E

/\/>096=F



LEVEL OF SERVICE IN
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Present Serviceabilty Rating

The Present Serviceabilty Rating (PSR) is derived from

readi ngs taken by a nechani cal device that neasures
deviations in the roadway surface. The devi ations provide a
measure of the snoothness or roughness of the pavenent. The
PSR rates the pavenent condition on a scale fromO to 5,
with O being very poor (undriveable) and 5 bei ng excell ent
(new surface). The pavenent rating ranges and the conditions
they indicate are as foll ows:

PSR Condi ti on | ndi cati on
0- 1.0 Very Poor Extrenely
deteri orated
1.1-2.0 Poor Has | arge pot
hol es, cracki ng, di st
ress
2.1-3.0 Moder at e Barely tol erable
for high speed
traffic
3.1-4.0 Good Rel atively Snooth
4.1-5.0 Excel | ent New or superi or

The PSR data is mapped at the county |level and inserts are
used where appropri ate.
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ROAD CONDITIONS IN
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Bridge Sufficiency Rating

Bridges are assigned a Sufficiency Rating based on the
Structural Inventory and Appraisal (SA& ) form This form
contains information on bridge type, geonetry, clearances,
load rating, and traffic. The information on this formis
used to develop the Bridge Sufficiency Rating (BSR) for each
structure. Additionally, a notation is nmade on the form as
to whether the bridge is functionally obsol ete or
structurally deficient. The BSR is used to categorize bridge
needs as foll ows:

BSR Cat egory
> 80 Good Condition
50 - 80 Eligible for rehabilitation
< 50 El i gi bl e for replacenent

The BSR data is mapped at the county |level and inserts are
used where appropri ate.
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BRIDGE SUFFICIENCY RATING IN
APACHE COUNTY
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BRIDGE SUFFICIENCY RATING IN
COCHISE COUNTY
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BRIDGE SUFFICIENCY RATING IN
COCONINO COUNTY
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BRIDGE SUFFICIENCY RATING IN
GRAHAM COUNTY
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BRIDGE SUFFICIENCY RATING IN
GREENLEE COUNTY
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BRIDGE SUFFICIENCY RATING IN
MOHAVE COUNTY
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NAVAJO COUNTY

N Bridge Sufficiency Rating
A e Good Condition
| e Eligible for Rehabilitation
0%%%20 Miles e Eligible for Replacement

/\/ State Highway System Routes



BRIDGE SUFFICIENCY RATING IN
PIMA COUNTY

Ajo O SEE
TUCSON

N Bridge Sufficiency Rating
A e Good Condition
e Eligible for Rehabilitation
0 10 20 30 40 50 Miles e Eligible for Replacement

/\/ State Highway System Routes



INSET
BRIDGE SUFFICIENCY RATING IN THE
TUCSON METROPOLITAN AREA

N Bridge Sufficiency Rating
A e Good Condition
e Eligible for Rehabilitation
0 5 10 15 20 Miles e Eligible for Replacement

/\/ State Highway System Routes



BRIDGE SUFFICIENCY RATING IN
PINAL COUNTY
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BRIDGE SUFFICIENCY RATING IN
SANTA CRUZ COUNTY

N Bridge Sufficiency Rating
A e Good Condition
e Eligible for Rehabilitation
0 5 10 15 20 Miles e Eligible for Replacement

/\/ State Highway System Routes



BRIDGE SUFFICIENCY RATING IN
YAVAPAI COUNTY

Q®
©)
Prescott (]
0
(7
v
N Bridge Sufficiency Rating
A e Good Condition
e Eligible for Rehabilitation
0 10 20 30 40 Mies

e Eligible for Replacement

/\/ State Highway System Routes

] I
I



BRIDGE SUFFICIENCY RATING IN
YUMA COUNTY
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Change in Condition

The follow ng two maps show the difference in Level of
Service (LOS) and Present Serviceabilty Rating (PSR) in the
1999 Hi ghway Status and Condition Report conpared to the
1998 report. The Bridge Condition |Index changes are not

di spl ayed because it is extrenmely difficult to present at
the state level. W have included two bar charts that depict
t he percentage change in the LOS and PSR The percentage is
the portion of the State H ghway Systemthat inproved,
declined, or remained the same. A change in the in LOS in
the range of 0.001 to 0.24 was considered a slight change. A
change of greater than 0.25 was considered as significant.
For the PSR a change of |ess than 0.49 was considered slight
and a change greater than 0.50 was considered significant.
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